Background: The purpose of this study was to examine the mental wellbeing of self-employed, Hispanic female domestic cleaners in San Antonio, Texas. Methods: We conducted a cross-sectional pilot study and administered a short questionnaire to 56 participants. Mental wellbeing was assessed using The World Health Organization Well-Being Index (WHO-5). We calculated the age-adjusted prevalence of poor mental wellbeing, both overall and stratified by socioeconomic, neighborhood, and health characteristics. Results: Almost half of the participants screened positive for poor mental wellbeing (47.3%) with a mean WHO-5 score of 68.9 [standard error (SE) = 3.1]. We observed a high prevalence of poor mental wellbeing among participants with less than a high school education (56.0%), who worked less than 30 h per week (57.0%) and who sometimes or always felt unsafe at her cleaning job (69.1%). Conclusions: Female domestic cleaners, particularly those who work in the informal sector, are an overburdened and understudied population. This is particularly true regarding their mental wellbeing, which has largely been considered as an afterthought in epidemiologic studies of cleaning workers in general. Our results suggest that this group of domestic cleaners faces several psychosocial stressors, both in and outside of the workplace, and may have a high risk of poor mental health outcomes.
Background
Workers in the cleaning industry are confronted with many workplace health risks, such as musculoskeletal injury and chemical hazards [1, 2] . However, little attention has been given to psychosocial risk factors that negatively affect cleaners' mental health. Further, there is little to no information on mental health among United States (US)-based domestic cleaners; most research has been conducted among industrial or commercial cleaners and/or domestic cleaners outside of the US, even though nearly one million workers in the US were employed as maids or housekeeping cleaners in 2017 [3] .
Cleaners face a multitude of workplace stressors, including low job control, unpredictable working hours, job insecurity, demanding workloads, lack of career development, and isolation [4] . These work-related psychosocial stressors have been reported among hotel cleaners in the US [5, 6] and immigrant female household cleaners and caregivers in Spain [7] . Having a stressful working environment can in turn negatively impact mental health [8] . In Norway, Gamperiene et al. [9] found a greater burden of mental health problems among female industrial cleaners compared to the general female Norwegian population. To our knowledge, only one study has examined mental health specifically among domestic cleaners. Results from a cross-sectional analysis of 335 women in Salvador, Brazil, indicates that being employed as a housemaid is positively associated with anxiety symptoms [10] .
Domestic cleaners are a particularly vulnerable group, with poor legal and social protections [11] . This group is generally excluded from US labor laws, and those who are self-employed often work without the protection of formal employment contracts. This may create precarious employment conditions that compound workplace psychosocial stressors [12, 13] . Further, domestic cleaners also confront unique challenges given their socioeconomic and, in some cases, immigration status. In Texas, women who work as domestic cleaners may be further disadvantaged as they are primarily low-income, Hispanic, and may be undocumented. Economic and social deprivation, together with precarious employment conditions and workplace psychosocial stressors, may adversely impact the mental health of women working as domestic cleaners.
Understanding the mental health of US-based domestic cleaners is important to addressing their occupational health and safety in a holistic manner, particularly in the broader context of the Total Worker Health® framework [14] . To this end, the objective of the present study is to characterize the prevalence of poor mental wellbeing among self-employed, female domestic cleaners in San Antonio, Texas.
Methods
A cross-sectional pilot study was conducted among women working as domestic cleaners in San Antonio, Texas in 2017 [15] . The goal of this pilot study was to assess the feasibility of recruiting a hard-to-reach and vulnerable population of Hispanic women working as domestic cleaners and assess the prevalence of various occupational and environmental hazards and health status of this population. We recruited women to this study in collaboration with Domésticas Unidas (DU), a local San Antonio-based grassroots organization affiliated with the National Domestic Workers Alliance. Women were recruited at monthly DU meetings which were open to all domestic workers (including house cleaners, home health aides, nannies, etc.) in the San Antonio area, regardless of whether they are DU members. Almost all individuals attending these meetings are women. DU utilizes these monthly meetings for a variety of purposes, for example, to update the community on their advocacy work and offer training focused on developing job skills, negotiating salary and time off, and safe use of cleaning products. At these meetings, DU also provides women with information and tools to protect their rights on the job as well as the opportunity to share their experiences. Also, we recruited women for our study at community events such as health fairs. At all these venues, Spanish-speaking study staff (DGRP and graduate research assistants trained in responsible conduct of research and data collection) approached women to explain the purpose of the research and ask if they would like to participate. Women were eligible if they had worked as self-employed house cleaner in the past 12 months. A total of 56 women were included in the pilot study and administered a short survey in Spanish. Before administering the survey, study staff provided participants with an information page that assured participants of the voluntary nature of their participation and that their responses would remain confidential. Additionally, all participants were informed of their ability to withhold responses, terminate participation, and provided staff contact information should they have questions or concerns about the study. By completing the survey, participants granted implied consent to participate in the research. The study protocol was approved by The University of Texas Health Science Center at Houston (UTHealth) Committee for the Protection of Human Subjects. Women were asked to selfreport demographic information, smoking status, work history, and several chronic health conditions, including whether they have ever had high blood pressure. Musculoskeletal pain was assessed by asking participants if they have had trouble (ache, pain, discomfort) in their neck, shoulders, elbows, wrists/hands, upper back, lower back, hips/thighs, knees, or ankles/feet in the past 12 months [16] . The self-reported World Health Organization Well-Being Index questionnaire (WHO-5) was used to assess mental wellbeing [17] . The WHO-5 asks participants to report to what extent they felt cheerful and in good spirits, calm and relaxed, active and vigorous, refreshed and well rested, and that their daily activities had been interesting to them, in the previous two-weeks. Responses included: "at no time", "some of the time", "less than half of the time", "more than half of the time", "most of the time", or "all of the time" and were coded as 0 (representing worst possible quality of life) to 5 (representing best possible quality of life). A raw score was calculated as the sum of the five items. The total raw scores can range from 0 (i.e., worst possible mental wellbeing) to 25 (best possible). As recommended, a score below 13 or a response of 'at no time' or 'some of the time' to any of the items represents poor mental wellbeing [17] . Additionally, a summary percentage score was calculated by multiplying the total raw scores by 4. The summary percentage scores range from 0 (i.e., worst possible wellbeing) to 100 (best possible). Other survey details have been reported elsewhere [15] .
We calculated the age-adjusted prevalence of poor mental wellbeing, both overall and stratified by socioeconomic, neighborhood, and health characteristics. All analyses were performed using SAS version 9.4 (Cary, North Carolina).
Results
More than half of the women in the study (57.1%) were over 50 years of age. The youngest participant was 23 and the oldest was 74 years of age. Almost all (96.4%) women identified as Hispanic, 57.1% had an annual household income at or below $15,000, and 71.4% had a high school education or less. The number of years lived in the US ranged from 1 to 70 while the median was 24.5 years. Only four women (7.6%) were current smokers. Half of the participants (50.0%) worked a total of 30 or more hours per week, although only 28.6% reported working all of these hours as a cleaner.
Almost half of the participants screened positive for poor mental wellbeing (47.3%) with a mean WHO-5 score of 68.9 (95% CI: 62.6-75.2) (see Table 1 ). The None of the differences in the prevalence of poor mental wellbeing between groups were statistically significant.
Discussion
Our pilot study provides data informing the prevalence of poor mental wellbeing among a group of informal domestic cleaners in San Antonio. The WHO-5, which was used to assess mental wellbeing in this study, has been validated as a screening tool for depression in many populations [17] . We did not intend to use the questionnaire to screen for depression and cannot directly compare our results to other depression prevalence estimates. Nonetheless, the high proportion of women in our study who met the positive screening criteria signals that they may have a large burden of mental health problems. To our knowledge, the WHO-5 index has not been used among domestic cleaners; however, the WHO-5 scores of the women in this study is similar to that of informal caregivers in the 2016-2017 European Quality of Life Survey who had a mean score of 60.84 [19] . Women with more favorable socioeconomic indicators (i.e., higher household incomes and educational attainment) had a lower prevalence of poor mental wellbeing than women with less favorable socioeconomic indicators. This could reflect well-documented socioeconomic disparities in mental health [20] . Additionally, women who reported working less than 30 h per week had higher prevalence of poor mental health than women who reported working more hours. While many of these women were working another job, perhaps they faced job insecurity and financial stress. This could indicate that these women faced increased employment precariousness, an important social determinant of health [12] . Also, more women who were concerned with safety at their jobs had poor mental wellbeing than those who never felt unsafe. This pattern was similar but attenuated for women who felt unsafe in their neighborhood or felt that violence and/or crime was a problem where they lived. Feeling unsafe may indicate that these women have experienced street victimization, violence at work, or even intimate partner violence, all of which are risk factors for negative health behaviors, chronic disease, and mental health problems [21] .
It is unclear why, in this sample, women who sought medical care at a private doctor's office had a higher prevalence of poor mental health than those who sought care elsewhere, but it could be indicator of severity such that women with known mental health problems or illness seek specialized care. Our observation of a higher prevalence of poor mental well-being among women who report chronic health conditions (e.g., musculoskeletal pain) is not surprising given well-documented associations between mental health and chronic illness [22] . None of the observed differences in mental wellbeing were statistically significant, perhaps due to the small sample size of the study. Nevertheless, the observations of this study suggest that the mental health of this group of informal domestic cleaners may be affected by socioeconomic, job and neighborhood factors.
Given the nature of this pilot study, these analyses were limited by a small sample size and limited power. Second, given that the participants were recruited from one local organization, our sample may not be representative of all informal, Hispanic domestic cleaners in the San Antonio area. Lastly, there is potential for recall bias and thus, error in our estimates of the prevalence of mental wellbeing.
Conclusions
These data suggest that this group of domestic cleaners faces several psychosocial stressors, both in and outside of the workplace, and may have a high risk of poor mental health outcomes. To date, the majority of research on cleaners and mental health has been conducted outside the US and/or among industrial cleaners; thus, very little data exist regarding this particularly vulnerable group of cleaners in the US. Despite the cross-sectional pilot nature of our study, it nonetheless provides data to begin to fill in this gap. More research is needed to understand what factors contribute to poor mental health outcomes among domestic cleaners. Further, a holistic approach, such as that offered by the Total Worker Health framework, can aid efforts to improve working conditions and protections for domestic cleaners as well as enhance their health and quality of life [14] .
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